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Here comes the question...

Are current land surface models accurate in characterizing the relations
between soil moisture and evapotranspiration?

The evaporation
resistance in LSMs

10x differences between models



Opportunities and key challenges:

Coupling estimates obtained from (relatively noisy) remotely-sensed
data are always biased.

Snapshot of MODIS
Land Products

Multi-platform satellite soil moisture and evapotranspiration products




Our approach:

Obtain unbiased, observation-based global estimates of true coupling by
integrating multi-platform soil moisture and evapotranspiration retrievals

v Benchmarking



Triple collocation-based coupling strength metric
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Atmosphere-Land Exchange Inverse

MODIS LST Microwave LST

[Anderson et al., 2011] [Holmes et al., 2018]



ESA CCI merged passive microwave soil moisture

MetOp-A/B ASCAT active microwave soil moisture

[Dorigo et al., 2017]



A list of in-situ AmeriFlux tower sites — Verifying the applicability of RS data



Global Land Data Assimilation System

» Noah v3.3

» Community Land Model (CLM) v2.0

» Variable Infiltration Capacity (VIC)

» Catchment Land Surface Model (CLSM) F2.5

R*[SM sy ET sy]

Noah VIC

CLM CLSM
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Noah-MP (modular) Model runs with different resistance functions

Multi-Parameterization
Multi-Physics Options
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Optimizing Noah-MP over North Arp__c_e_rtigg_

(a) Noah-MP mean

Model discrepancies generated by
different parameterization schemes

Largest ET bias?

Largest weather forecasting error?
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Coupled Model Intercomparison Project SM-ET coupling strength in models

12 Coupled Global Climate Models



Triple collocation-based estimates Differences between GCMs and TC estimates
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Relationship between the biases of coupling strength and atmospheric conditions

Precipitation Air Temperature

Note: Each grid cell value is based on 12 GCMs



Here come the answers...

Offline land surface models demonstrate large discrepancies in their coupling
strength between soil moisture and evapotranspiration

Using corrected multi-platform based estimates, model parameterization
schemes can be optimized

Land surface model plays an important role in the coupled global climate
models and coupling biases between soil moisture and evapotranspiration
can potentially impact the climate simulation and analysis
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Using the corrected RS-based coupling estimates for selecting resistance function

/ Best resistance function

\ Correlation with
ground-based ET

Remote sensing generally identifies
the best resistance function

- Worst resistance function






